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[57] - ABSTRACT

A screen particularly suitable for use in deep well com-

prises a reinforcing member (2) of a generally cylindri-
cal configuration, a plurality of support rods (3) ar-
ranged on the outside of the reinforcing member (2) in

~ the axial direction thereof and a wire (4) wound heli-

cally on the outside of the support rods (3). A multitude
of slits (2b) continuous in substantially the circumferen-

tial direction of the reinforcing member (2) are formed
- at a predetermined pitch in the reinforcing member (2).

The screen made according to the invention has a much
larger opening space and therefore has a greater fluid

- collecting efficiency than conventional screens while

maintaining a sufficient strength against an external

pressure.

6 Claims, 3 Drawing Figures
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1
' SCREEN

This is a continuation of co-pending application Ser.
No. 549,635 filed on Nov. 4, 1983 now abandoned,
‘which is a continuation of application Ser. No. 326,718,
filed Dec. 1, 1981, now abandoned. |
~ This invention relates to a screen or strainer suitable
for use in a well for water, oil or natural gas and, more
particularly, to a well screen to be used for a deep well.

A well screen to be used in a well having a depth of
~ several hundreds or several thousands of meters under-
‘ground is required to have a sufficient strength against
a large magnitude of pressure which is applied from
outside due to a well structure and operation conditions.
For such well screen having a sufficient strength against
the external pressure, a screen which is referred to by
the skilled in the art as a “pipe base screen” has hereto-
fore been used. This pipe base screen includes a steel
~ pipe formed with a multitude of circular apertures or
slots for collecting fluid such as water or oil, a plurality
of rods disposed along the axis of the perforated steel

pipe at an equidistant interval around the pipe and a

wire rod wound around the rods in the form of a coil.
~ In the conventional pipe base screen, there exists the
contradiction that a sufficient strength of the screen
 against the external pressure cannot be obtained if a

* sufficient number of apertures are formed in the pipe for

" achieving maximum efficiency in the collection of fluid
whereas a desirable efficiency in the collection of fluid
cannot be obtained if a sufficient strength is achieved by
restricting the number of the apertures at a minimum. It
is, accordingly, extremely difficult to provide a pipe
base screen which has at once a sufficient strength
against the external pressure and a high fluid collecting
efficiency in a specific depth and environments in which
the screen is used and there frequently occurs a case
where the fluid collecting efficiency has to be sacrified
for securing a sufficient strength of the screen in specific
conditions in which the screen is used. Moreover, in the
manufacture of the pipe base screen, a large number of
apertures must be formed in the steel base by drilling or
machine work. This work requires much labor and
time, hampering efficiency in the production of the
screen. ; IR | |

It is, therefore, an object of the present invention to
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forming the slits as well as the pitch of the slits so that |
the reinforcing member having a required strength can

" be readily designed. If clogging occurs in the slits of the
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reinforcing member has a screen function.
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reinforcing member due to sands or the like, the remn-
forcing member can be easily cleaned by back rinsing
and the life of the well can thereby be prolonged. In the
manufacture of the screen, the process of perforating

the pipe by drilling or machine work as required in the

production of the pipe base screen is obviated so that
Jabour and time in the manufacture of the screen can be
greatly saved. Accordingly, a large scale production of
the screen can be realized at a reduced cost. Further,
the screen of the present invention is advantageous from
the standpoint of saving energy and resources in that
the waste of metal resources necessitated by perforation
of the pipe can be obviated, that the power for pumping
can be saved and that transport of the screen can be
facilitated, for the screen of the present invention hav-
ing the same strength as the pipe base screen is much
lighter than the pipe base screen. |

Preferred embodiment of the invention will now be
described in detail in conjunction with the accompany-

- ing drawings in which:

FIG. 1 is a side view of an embodiment of the screen
made according to the invention shown with a portion
of the outside wire being removed; | | |

FIG. 2 is an enlarged perspective view of a portion of -
the screen; and o | | |

" FIG. 3 is a vertical sectional view showing a portion
of another embodiment of the invention in which the

The following description is made, by way of exam-
ple, with respect to a case where the screen of the pres-
ent invention is used for a water well. It should be
noted, however, that the invention is applicable not
only to a water well but also to wells for oil and natural
gas and other various apparatus and equipments.

Referring to FIGS. 1 and 2, the screen 1 of the pres-
ent invention comprises a reinforcing member 2 of a
generally cylindrical configuration, a plurality of sup-
port rods 3 arranged on the outside of the reinforcing
member 2 and a wire 4 which is wound helically on the

 outside of the support rods 3.

45

‘provide a novel screen which has eliminated the above
described disadvantages of the conventional pipe base

screen. According to the invention, the screen com-
prises a reinforcing member of a substantially cylindri-
cal configuration, a plurality of support rods arranged
‘on the outside of said reinforcing member in the axial

" direction thereof at a predetermined interval and a wire -

wound helically on the outside of said support rods at
~ predetermined pitch, a multitude of slits each of which
is continuous in substantially the circumferential direc-

‘tion of said reinforcing member being formed at a pre-
- determined pitch in said reinforcing member.

Since the screen made according to the present inven-
tion has the reinforcing member which is formed with a
multitude of slits each being continuous in the circum-
ferential direction of the reinforcing member, the screen
of the same strength as the conventional pipe base
screen has a much larger open space than the pipe base
screen and, accordingly, the fluid collecting efficiency
is greatly improved. The strength of the reinforcing
member can be varied easily by suitable determining
dimensions and a cross sectional shape of the material

50

The reinforcing member 2 in the embodiment shown
in FIG. 2 consists of a multitude of metal rings 2¢ which
are arranged at an equal interval in the axial direction in
such a manner that a slit 2b is formed between each

adjacent pair of the slits 2b. The support rods 3 made of

metal bars are disposed on the outside surface of the
reinforcing member 2 in the axial direction thereof at 2
predetermined interval. The reinforcing member 2 is
rigidly fixed to the support rods 3 by welding points of
contact between the support rods 3 and the respective

~ rings 2a. In the embodiment shown in FIG. 2, the rings
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2a have a rectangular cross section. Thus, as shown 1n
FIG. 2 the cross sectional width of the rings 2a in the
radial direction of the screen is larger than the cross
sectional length in the axial direction of the screen. The
support rods 3 have a circular cross section. The shapes
of the rings 2a and the support rods 3 are not imited to
those shown in FIG. 2 but materials of other cross sec-
tional shape such, for example, as a wedge shape and a
triangle shape may be employed. The reinforcing mem-

ber 2 may also be formed by winding a flat bar of a
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‘suitable cross section e.g. a rectangular shape, in a heli-

cal form. The reinforcing member 2 may also be formed
by cutting a helical groove in a metal pipe by machin-

ing. In either case, in the reinforcing member 2 thus
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formed, a multitude of the slits 2o each of which 1s
continuous in substantially the circumferential direction
of the reinforcing member 2 are formed at a predeter-
mined pitch.

A metal wire 4 is wound helically on the outside of °
the support rods 3 so that a continuous slit or opening 4a
of a predetermined dimension may be formed. The wire
4 thereafter is welded to the support rod 3 at each point
of contact between them. In the embodiment shown in

FIG. 2, a wire having a wedge-shaped cross section 1s
used as the wire 4. The shape of the wire 4 is not limited

to this but a wire of other cross section shape such as a
circular or rectangular shape may be used.

The screen 1 has joint portions 5 and 6 as shown in
FIG. 1 and a plurality of such screens 1 are connected
together to form a desired deep well.

In the above described embodiment, the points of
contact between the reinforcing member 2 and the sup-
port rods 3 and the points of contact between the wire g
4 and the support rod 3 are respectively welded. The
screen 1 may alternatively be composed by having the
reinforcing member 2 and the wire 4 pressed respec-
tively against the support rods 3 by utilizing elasticity of
the reinforcing member 2 and the wire 4. In this case, 25
the welding process may be omitted.

The screen according to the present invention may
also be composed by separately making the reinforcing
member 2 of a helically wound flat bar and an assembly
of the wire 4 and the support rods 3 in which assembly 30
the wire 4 is wound round the circumferentially dis-
posed support rods 3 and thereafter pushing the rein-
forcing member 2 into the assembly of the wire 4 and
the support rods 3.

FIG. 3 shows another embodiment of the invention 1n
which the reinforcing member 2 is made of a wire hav-
ing a cross section suited for performing a screening
function (i.e. a screening element) such as a wedge-
shape or a triangular shape. The reinforcing member 2 40
in this embodiment performs not only the reinforcing
function but also the screening function. The screen 1 of
this embodiment therefore, serves as a screen having
two screening surfaces.

If the cylindrical screen 1 made according to the 45
invention is cut in one side thereof in the axial direction
and thereafter is unfolded to a flat shape, an arcuate
shape or other desired shapes, the screen may be uti-
lized not only for a well screen or strainer but also for
filtering, supporting catalyst, partitioning, reinforcing a 50
filter and many other purposes. In this case, the wire 4,
the support rods 3 and the reinforcing member 2 (serv-
ing also as a screen) should preferably be welded to-
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gether. The inside slit and the outside slit may be of the
same dimension or different ones.

The screen 1 need not necessarily be made of metal
but it may be made of synthetic resin, glass fibre or
other material according to conditions and an environ-
ment in which the screen 1s used.

What is claimed 1is:

1. A screen for use in environments in which a large
external pressure is applied to the screen such as a deep
well comprising: |

a plurality of support rods arranged substantially

cylindrically at a predetermined interval in the

circumferential direction of the screen:

a wire wound helically on the outside of said support
rods at a predetermined pitch to perform a screen-
ing function; and

a reinforcing member of substantially cylindrical
configuration made of a plurality of rings arranged
on the inside of said support rods at an equal inter-
val in the axial direction, said rings having a cross
section such that their length in the radial direction
is larger than their length in the axial direction;

said wire and said reinforcing member being rigidly
fixed to said support rods respectively by welding.

2. A screen as defined in claim 1 wherein said rein-
forcing member has a shape adapted for use as a screen-
ing element of the screen.

3. A screen as defined in claim 2 wherein said rein-
forcing member has a triangular cross section.

4. A screen for use in environments in which a large
external pressure is applied to the screen such as a deep
well comprising:

a plurality of support rods arranged substantially
cylindrically at a predetermined interval in the
circumferential direction of the screen;

a wire wound helically on the outside of said support
rods at a predetermined pitch to perform a screen-
ing function; and

a reinforcing member of a substantially cylindrical
configuration made of a helical wire with a prede-
termined pitch arranged on the inside of said sup-
port rods, said wire having a cross section such that
its length in the radial direction is larger than its
cross sectional length in the axial direction of the
SCTEEen;

said wire and said reinforcing member being ridgidly
fixed to said support rods respectively by welding.

5. A screen as defined in claim 4 wherein said rein-
forcing member has a shape adapted for use as a screen-
ing element of the screen.

6. A screen as defined in claim 3 wherein said rein-

forcing member has a triangular cross section.
%k % * * %
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